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1 
This. invention is directed to, and it is.an ob- 
ject to provide, a reversible drive mechanism 
of novel construction and operation adapted for 
use beween a prime mover, such as a tractor 
engine, and opposed driven rotary members, such 6 
as the Whleels of a tractor. 
While the present invention is especially de- 
signed as the power transmitting mechanism be- 
tween the engine and wheels of a small type 
agricultural tractor, the invention obviously may 10 
be effectively adapted to many other uses. 
A seParate object of the present invention is 
to provide a reversible drive mechanism which is 
arranged for simple and easy control to accom- 
plish reversible drive, or the setting to neutral of 15 
the opposed driven rotary members, selectively 
and independently. 
Another object of the present invention is to 
provide a reversible drive mechanism, for the 
purposé described, which includes reversing 20 
clutch units of novel construction; each such 
clutch unit comprising reversibly driven inner 
and outer drum, s, and a rotary shoe assembly 
between said drums adapted to be frictionally 
engaged with either thereof, selectively, where- 25 
by said shoe assembly is reversibly driven; there 
being driving connections between each shoe as- 
sembly and the corresponding, driven rotary ' 
member. 
A further object of the present invention is fo 30 
provide a reversible drive mechanism, as in the 
preceding paragraph, including novel driving 
connections between a drive shaft and each of 
the reversing clutch units. 
An dditional object of the invention is to 35 
provide a reversible drive mechanism which is 
designed for ease and economy of manufacture; 
the mechanism being relatively simple in struc- 
ture, positive in operation, and requiring a mini- 
num of maintenance or repair. 40 
A still further objectof the invention is to 
provide a practical and. reliable reversible drive 
mechanism, and one which will be exceedingly 
effective for the purpose for which it is designed. 
These obJects are accomplished by means of 45 
such structure and relative arrangement of parts. 
aswi!!:fully appear by a perusal of the following 
speciflçation and claires. 
In .the drawings: 50 
.Fig: 1 is a plan view, diagrammatic in part, 
and. sectional in Part, of the reversible drive 
mechanism. 
Fig.2 IS an enlarged section on line 2--2. of 
.li..'g. ! showing the external parts of. one o the 55 
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2 
reversing clutch units; such parts being in the 
positions occupied thereby for forward drive. 
Fig. 3 is an enlarged section on line 3--3 of 
Fig. 1 showing the infernal parts of said .one 
reversing clutch unit; such parts being in the 
positions occupied thereby for forward drive. 
Fig. 4 is a view similar to Fig. 2, but shows the 
parts in the positions occupied thereby for reverse 
drive. 
Fig. 5 is a similar view to Fig. 3, but shows 
the parts in the positions occupied thereby for 
reverse drive. 
Referring now more particularly to the chr- 
acters of reference on the drawings, the rever- 
sible drive mechanism comprises an input or drive 
shaft | actuated from the engine (hot shown) ', 
such drive shaft | projecting into a  case 2. " 
Within the case 2 the drive Shaft | is fltted 
with a bevel pinion 3 which runs in mesh between 
opposed bevel gears, indicated at 4 and 5, which 
surround a cross shaft $ journaled in said case 
and projecting to end terminations beyond op- 
posite sides of sald case. 
The bevel gear 4 is keyed, as at 7, to the cross 
shaft $, whereas the bevel gear § is freely turn- 
able on said cross shaft. 
Axially outwardly of the bevel gears 
the cross shaft $ is surrounded, in freely turn- 
able relation, by drive sleeves 5 and $. The drive 
sleeve 5 is connected in direct driven relation t 
the bevel gear 5 whereby said drive sleeve 5 
rotated in the saine direction as the bevel gear 
5, and as shown by the arrow in Fig. 1. 
The drive sleeve $ is rotated in the same di- 
rection as the drive sleeve 5 as follows: 
A transfer shaft | is Journaled in the case 
in spaced relation from but parallel to the cross 
shaft ; such transfer shaft | being driven by 
an endless chain and sprocket unit || from the 
bevel gear 5. 
Another endless chain and sprocket unit 
connects between the transfer shaft I0 and the 
drive sleeve 9, with the result that the latter is 
rotated from the bevel gear § in the saine direc- 
tion. 
The drive sleeves 8 and 9 project out of tte 
orresponding sides of the case 2, but terminate 
short of the corresponding ends of the cross staft 
6. 
With the driving mechanism above descibed, 
thedrive sleeves8 and 9 rotate in, one direction, 
while the cross shaft 6 simultaneously rotatesin 
an opposite direction. 
Laterally out from each side of the case:2, the 
mechanism includes a revçrLg  c.!u_h: .u..lt:. 



dicated generally at |3, connected in actuating 
relation te a shaft or axle |4 mounted in axially 
alined but spaced relation to the corresponding 
end of the cross shaft 6. 
When the mechanism is embodied in a vehicle, 
such as_.. Lna..1.1,,...gr.ic_ulural ,.çr.c.t.p, ech h,a.ft 
|4 is the.:.p,_l.e vhich:car:ries one 0f;th e wheels |5 
of said vehicle. 
As each of the reversing clutch units |3 is ide:n. - 
tical, except for being left and rig_h.t h.a..nd, a d e- 
scription of one will sufl:ce for both. 
Each reversing clutch .u.n.i..t A:3 çop.r,sçs :an. 
outer clutch drum |6 and.an:i .l;rc!.tç...h».d,r:u,.,m 
|] of differential diameters; ::sch 
| 6 and | ] being mounted .in. concentric, r.etaion 
whereby a substantial spacing exists between the 
peripheries thereof. The outrer c!tch .d,m 
flxed to the adjacent end of the corresponding 
drive sleeve 6 or 9, while the inner clutch-drmn 
|  is keyed to the adjacç_..nt end of the cross shaft 
.î. C.onsenflY, -the d, rums |6 nà : |J- re con- 
... ....a.rY.Cl..U.h sçe a..s.sçY, ip.dic.a.te 
.r ,..,s:,a..::.a,ir:çf .bntia!i y aï-cr_.cle 
cluding an outer lace Il} and an imper 
,..t,,....e.ç.n,d -.te :C.utc,h Çhoes |  :are 
te an anchor pin 14, and at the 
..'..,..,çUç!e_., .qZ.,control pin :Zî 
.}i :,i.:,n,_e e.qti.0n .qç ..h._ e .0ther .iS d.apt:ed 
.tç ,:..c,..se, ,p.an.s_9. p.r. çon.t_r.actio n, rspect:e_.l$, 
of tho rot@ .rysho assembl.y. I , 
. .Tlàëho:iirî ,ï4""âni .flïe..rotary control pin 
:rtVh ..dic $].dipdSe:d in axially lire,d, d- 
The shaft or axle 14 in.c,u!Ç.s.an ,ipn,r end hub 
:..ç}e .r0ta.ry clutch shoeasaemblF 
t'gtes, SUC]ï motion is i_.mp:,.:tëddi, r.ectly 
a.e.l$ and vheel 15. 
..... e:,59 .cuth shoe assembly 18 is .con, 
+'i.f,a, r7;.¢{nrol pin !.6 i.s.elon!at.e>d 
:ï" .'ï: .0.tër_.ena ;he otar. control .Pin .x: is 
ïanë'C  ë._er.d.,o. exierior ctr,01 lir.àge 
 8 :¢hoe ¢ter, end:is: pivotefl, t0 te. driv.i ,ng .diso 
A .eni0n .spring .3.2, .connected betv.een the 
il:t: 10n:s, liïzkgë . ot,aethe .CO:rol 
':iï:'. 'iigioh hïcl/ c.uses xpansib,n of 
ë Oày CloEl shoe asembly i inoi frBiol: 
hF ,i:ai.d _shoe ssemblF rotates vith such 
" <.W..hp.hç..hoe..aSsçmblF gips and is rotating 
with the outer drum, the drive is preferably 
y.a_.d, whe .vse drive results from the sie 
To shift the control linkage 31} te an inter. 
.:..iJlig .:elati.n.,..ith the inne- clutch drum I: 
fo rotate with the latter, the .following arrange. 
2599»058 " . 
34. works throuzh a thrust bearinz 3§ to actua 
a shifting sleeve 36 on the shaft or axle |4 the 
hin foFk  ludz  oonFol leveF 
e hif leeçe  ooopeFe wih.  fOFk 
5 8 adapted to be shifted back and forth by e 
.s]eeve .,;. sd ork 8 nc{g ..fçrk arm 
ed on çne çnd.of a st.af.t 4 .:ich projec 
through a bearg  externally on the dring 
d.c 2]. At the end opposite e fork arm 9 the 
. çb _ç.@: jS fitted with a lever arm 2, and an 
a-ustable control rod  is connected by ball and 
çket.i -d :4 between the lever a 
::ith :te boe arrangement the lkage  
.15 p.ositivly ..and ..effectively conolled from the 
lè:er : so that..e rotary clutch shoe assembly 
!,8 a .e a.¢d to expand to grip the outer 
clutch drum 16, contracted to grip the ier 
cutch . I, or set  a neutral position 
20 non-gripping relation tp both 0f said dms. 
-Thus, bF pedetermied :movement of :he 
 f.0rr :0r-reyeçç, .aY "ç j-p.ed  the 
or forward or revç:se 
g.0f.he clutCh .units !$, :te.-cpnrol lvçrs 
re çtuaed.suny..by.:sable op,e:v 
tor cont»olled connections. (netshooen). 
: In-ation, y ctutmg. çbe:¢etrol-levrs:.$ 
selectivçl-an.d jdependently,-he clçteh, um 
may be. employed .to stçer the :ehc!ç;. 
c9mpish .by differentil :e 
ly. seen :that-tbere has.bee proçe, se.h-.a 
vice as substntilly fulfllls e 0bjeç of 
invention as set forth here. 
Whfle th :specatio.e.,forth n :detaa::the 
,.40 presènt,ad:pçefer-ëd otrUeï5h.oï.he 
"- sffii m pracCe-such .dëVia ,therfrom 
be.res0rd to - do hot. fe:  deprtBre.-frm 
the spit 0f. e in:ention, aÇ dÇ by:be 
pened claim. 
45 Hng thus desçribed the-eion, .the ol, 
lowipg.  ciimd as new ,nd .sefl,: nd 
wch Leçers Ptentar e de.s: 
" 1, A reersible drive mea comprising. 
pair of spaced, axially lïned reversg .c!uh 
uts each of which includes an ier.and-n 
5e 0uter dr m spaced-oencentAcrçlatjoa, a,crss 
shafi-extenmg bëtweeathé .cluççh its .eon 
Aected  driving çelai0 0 :të .ir drums, 
sleeves tumable on the .erOS sft 
55 nd-ceected in dr.iving relation . the. out- 
er drum, .mea .ope»tive  sultaneol: 
drive: he :sieëçe nd. sht .wih .the latter 
miag-in a direction oppesite o the .oErec, 
ion.of :r0mtièn of the .s!eeves, .a .retar-y ,shee 
60 assembly disPosed :beteen :the d.rs .of eh 
cluh unit fo expaà or enct hç$çby te ip 
and rotate with the outeç dm .er. er., 
respectively, of id Ut:a Sëpate saft 
ecting ama!ly .outward f0m-adjept ,:çh 
cluch ,-mes coecting thë..shoe .assem- 
65 biiesin iAngre!Ç.tiafl:0esççnd ë.f 
th ë epara)ë ShÇf, d mëns erti:é.6.çe. 
expaion or contractio n, sçle¢çi:e!$,0f.sd:sbpe 
aemblies. 
70 2. A reversible ive eCa çopyispg. a 
pair of sped:' dially ainçd r.eve::Çing 
unifs eabh--6f wi5h inciuës fl ihëi 
9utçr mm in spaced co:centric 
sha.ft exnng between .thëq!tA .9s 
.75 né8ed . drig relation e e ier.dr.s; 
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sleeves turnable on the cross shaft adjacent and 
connected in driving relation to the outer drums, 
means operative to simultaneous]y drive the 
sleeves and shaft with the latter rotating in a 
direction opposite to the direction of rotation of 
the sleeves, a rotary shoe assembly disposed be- 
tween the drums of each c]utch unit to expand 
or contract whereby to grip and rotate with the 
outer drum or inner drum, respectively, of said 
unit, a separate shaft projecting axia]ly outward 
from adjacent each clutch unit, means connect- 
ing the shoe assemblies in driving relation to cor- 
responding ones of the separate shafts, and 
means operative to cause expansion or contrac- 
tion, selectively, of said shoe assemblies; said 
drive means comprising a pair of gears on the 
cross shaft between the s]eeves, one gear being 
fixed to the cross shaft and the other being turn- 
able thereon, a drive pinion in mesh between 
said gears, said other gear being fixed to the ad- 
jacent sleeve, and connections between said other 
gear and the opposite sleeve operative to rotate 
the latter in the same direction as said adjacent 
sleeve. 
3. A reversible drive mechanism comprising a 
pair of spaced, axially alined reversing clutch 
units each of which includes an in_ner and .an 
outer drum in spaced concentric relation, a cross 
shaft extending between the clutch units con- 
nected in driving relation to the inner drums, 
sleeves turnable on the cross shaft adjacent and 
connected in driving relation to the outer ch'ums, 
means operative to simultaneous]y drive the 
sleeves and shaft with the latter rotating in a 
direction opposite fo the direction of rotation of 
the sleeves, a rotary shoe assembly disposed 
tween the drums of each clutch unit to expand 
or contract whereby to grip and rotate with the 
outer drum or in_ner drum, respectively, of said 
unit, a separate shaft projecting axially outward 
from .adjacent each clutch unit, means connect- 
ing the shoe assemblies in driving relation to cor- 
responding ones of the separate shafts, and 
means operative to cause expansion or contrac- 
tion, selectively, of said shoe assemblies; said 
drive means comprising a pair of gears on the 
cross shaft between the s!eeves, one gear being 
fixed to the cross shaft and the other being turn- 
able thereon, a drive pinion in mesh between 
said gears, said other gear being fixed to the ad- 
jacent sleeve, a transfer shaft parallel to the 
cross shaft, and driving connections .between said 
s]eeves and the transfer shaft arranged to cause 
simultaneous rotation of said sleeves in the same 
direction. 
4. A reversible drive mechanism, as in claim 3, 
in which said driving connections are endless 
chain and sprocket units. 

6 
5. A reversible drive mechanism comprising a 
pair of spaced, axially alined reversing clutch 
units each of which includes a pair of spaced 
rotary clutch members, a cross shaft extending 
5 between the clutch units connecting in d_riving 
relation with one of the said rotary clutch mem- 
bers, sleeves turnable on the cross shaft con- 
nected in driving relation with the other of the 
rotary clutch members of said c]utch units, 
l0 means operative to simultaneously drive the 
cross shaft and sleeves in opposite rotary direc- 
tions, .a third rotary clutch member mounted in- 
termediate each pair of rotary clutch members 
for movement into driven engagement with either 
15 thereof, a separate shaft projecting axia]ly out- 
ward from adjacent each Cluteh unit, means cou- 
pling the third rotary clutch member of each 
clutch unit in driving connection with the corre- 
sponding separate shaft, and means operative fo 
ç0 more the third rotary clutch member of each unit 
into engagement with either one of the corre- 
sponding pair of rotary clutch members, selec- 
tively; said drive means comprising a pair of 
gears on the cross shaft between, the sleeves, one 
25 gear being fixed to the cross shaft and the other 
being turnable thereon, a drive pinion in mesh 
between said gears, said other gear being fixed 
to the adjacent sleeve, a transfer shaît parallel 
to the cross shaft, and driving connections be- 
3o tween said sleeves and the transfer shaft ar- 
ranged to cause simultaneous rotation of said 
sleeves in the same direction. 
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